Materials and Methods
The EDML ice core has been drilled within the framework of the European Project for Ice Coring in Antarctica (EPICA) in Dronning Maud Land at 75°S, 0°E, at 2880 m above sea level in the Atlantic sector of Antarctica. Drilling reached bedrock during the last field season 2005/06 providing ice over a time span of several hundred thousand years.
The recent snow accumulation rate is 6.4 cm water equivalent per annum. Past accumulation rates have been estimated from the δ
18
O record assuming temperature control of the saturation water vapor pressure, hence precipitation, in a manner comparable to previous work (S1). The age model has been derived by volcanic and dust synchronization with the EPICA Dome C ice core EDC2 time scale (S1). The error of the accumulation rate is estimated to be < 10 % for the Holocence and < 30 % for the glacial. 3 He fluxes in the ice core (which due to the dry deposition of the large He bearing particles (S2) are representative of the 3 He flux entering the atmosphere) have been calculated by multiplying the He concentrations with the reconstructed accumulation rate. Accordingly, the overall uncertainty in the mean 3 He fluxes stems from both the variability in the 3 He concentration (reflecting the statistically small number of large, 3 He-rich particles in the samples, e.g. (S2) ) and the error in the accumulation rate and can be estimated to be < 45 % both for the Holocene and the glacial periods.
About 5kg of ice per sample (corresponding to integrated time-area products of 0.075 to 0.15 m 2 yr) have been collected from the excess water stream of chemical Continuous Flow Analysis (CFA) (S3) and stored in PE-containers. Filter samples have been collected by pressure filtration of the samples on a silver membrane (Osmonics 0.45µm). The silver membranes were folded and wrapped in aluminum foil to form pellets. Helium was extracted from the pellets at ~ 1300-1400ºC. During extraction the furnace was kept exposed to a liquid nitrogen cooled charcoal trap in order to remove CO 2 , H 2 O and organic compounds. Further purification was performed by exposure to a SAES getter at room temperature. The gas was then collected on a cryogenically cooled charcoal trap held at ~13 K and helium was separated from neon by heating the trap to 45 K. Abundance and isotopic analyses were performed with a MAP215-50 noble gas mass spectrometer (e.g., (S4) To test for quantitative collection of IDPs from the excess water we repeated the filtration with 4 real ice samples of about 5 kg each.
3 He concentration between ice and excess water agreed within the expected natural scatter.
Calcium was measured by ion chromatography on decontaminated parallel samples derived during CFA analysis. Since Ca 2+ is derived from terrestrial dust and marine sources, the non-sea-salt calcium concentrations were calculated by correcting for the sea salt contribution using Na + . The error in the Ca 2+ concentration is typically smaller than 10 %.
